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Objectives: To assess levels of gender-inequitable norms among people who 
inject drugs (PWID) in rural Ohio and how respective Gender-Equitable Men Scale 
(GEMS) scores correlate to injection risk behaviors.  
Methods: Cross-sectional data from the Ohio Opioid Project was used in this 
study, which had GEMS questions embedded. A question regarding the number of times 
a participant shared a syringe in the last month was used as a proxy for injection risk 
behavior.  
Results: Poisson regression models revealed that overall GEMS scores did not 
have an effect on syringe sharing behavior. Chi-squared tests did indicate lower levels of 
inequity than were assumed in Appalachian Ohio, though women were more likely to 
approve of violence and men were more likely to disapprove of homosexuality. 
Conclusions: Gender norms play an important role in the cultural acceptability of 
violence, which could influence injection practices in rural Ohio. The deeper reasons 
why must be understood in order to address disparities in injection risk behaviors. 
 
I. Introduction  
 
Hepatitis C (HCV) is a virus that is spread via blood or bodily fluids that contain 
blood.1,2 The most common route of transmission in the United States is injection drug 
use, followed by vertical transmission, sex with a HCV-seropositive person, accidental 
needlesticks, and receipt of tainted blood products.2 HCV occurs as an acute infection in 
  
about 20% of cases, meaning the body eventually clears the virus on its own.3,4 
However, in the vast majority of cases, HCV is a chronic, life-long disease.  
HCV rates have increased across the United States as a result of the opioid 
epidemic. In Ohio, often considered the epicenter of the opioid epidemic, acute HCV 
cases increased 1,000% between the years 2011 and 2015.5 Southern Ohio is home to 
the worst rates of HCV in the state: 463.4 cases per 100,000 people in Pike county, 
382.8 in Lawrence County,  and 374.6 in Scioto County. For reference, the rate for the 
state of Ohio as a whole is 188.4 per 100,000 people.6 
Because the human immunodeficiency virus (HIV) is transmitted in many of the 
same ways that HCV is transmitted, studies examining HIV risk and injection drug use 
are often applicable to understanding HCV risk.7  A link between gender and bloodborne 
disease incidence and prevalence has been reported by many studies, particularly with 
both HIV and HCV.8–17 Many risk behaviors have been identified that may account for 
these discrepancies. For example, gender seems to play a significant role in forming a 
woman’s first injection experience.18,19 Friends and partners have a more profound 
influence on women’s decision to begin injecting when compared to men. When women 
require help injecting themselves or when someone else injects for them, their HIV risk 
is significantly higher than women who inject themselves.20,21 Additionally, women’s risk 
for HIV and HCV is elevated when their supply of drugs or injecting supplies such as 
cookers and cotton is controlled or monitored by a partner.11–13,22 Research has also 
examined possible confounding factors that may influence HCV risk, and it has been 
found that planning ability is not to blame, but overlap between sex and drug networks 
  
may be involved.23,24 When HCV risk as a whole is examined among people who inject 
drugs (PWID), gender is an independent predictor of exposure to HCV.8–10,25 
While much research has been done in order to identify women’s increased risk 
for HCV, more investigation is needed to discover why. There is certainly an entire web 
of complex social, political, and biological factors that has formed to negatively impact 
women, but the root cause must be identified. The overall objective of this research was 
to examine the relationship between personal and societal gender norms and injection 
risk behaviors. It has already been shown that gender is an independent predictor of 
exposure to HCV, but observing gender norms and risk behaviors together may give 
insight into why this is. Quantifying something as intangible as gender norms is not 
often done. But doing so allows us to see connections that may not have been visible 
before, and will subsequently allow us to design interventions with greater sociological 




a. Gender-Equitable Men Scale 
 
Evaluating gender norms is often a subjective process. The Gender-
Equitable Men Scale allows for a more objective process. Considering the 
contradictory results of previous studies in Appalachia, an investigation via a new 
method is warranted in order to help address the ongoing opioid epidemic. The 
Gender-Equitable Men Scale, originally developed by the Population Council to 
help measure HIV risk, shows promise.26 The GEMS reliability has been proven in 
multiple studies in several regions of the world.27,28 The GEMS has been used in 
  
many countries, including Tanzania, India, Kenya, Bosnia and Herzegovina, Brazil, 
Democratic Republic of the Congo, Mexico, and Rwanda.27–30 It has been used in 
a limited capacity in the United States, mostly in California, but to the best 
knowledge of this research team it has never been used in a rural setting in the 
United States.  
The GEM Scale consists of a number of statements which are either 
labeled “gender-equitable” or “gender-inequitable.” Participants read each 
statement, and then answer with either “agree,” “partially agree,” or “do not 
agree.” These ordered categorical variables can then be assigned a point value, 
with can then be coded to represent equity. For example, for a gender-
inequitable statement such as “it is a woman’s responsibility to avoid getting 
pregnant,” a response of “agree” would be equal to 2 points and “do not agree” 
would be equal to 0 points. Alternatively, for a gender-equitable statement such 
as, “in my opinion, a woman can suggest using condoms just like a man can”, the 
values would be reverse-coded so that “agree” would be equal to 0 points and 
“do not agree” would be equal to 2 points. The values can them be summed to 
provide an overall GEM score.26,28 The higher the overall score, the less equitable 
a person’s gender norms are. 
The original GEM scale, developed by Pulerwitz et al. in 2007, aimed to 
draw from five specific domains of gender norms, selected after qualitative 
research and literature reviews. Additionally, the first GEM scale was solely 
meant for young men in Brazil. The domains were: 1) domestic work and caring 
  
for children, 2) sexuality and sexual relationships, 3) reproductive health and 
disease prevention, 4) intimate partner violence, and finally, 5) homosexuality 
and close relationships with other men.28 The scale has since been used in many 
other countries and has included women, with reliable results.31 Pulerwitz et al., 
2019 re-worked the five domains into four for use in South Africa. These 
domains were: 1) norms condoning men’s violence and control over women, 2) 
norms around men as the decision-maker in a couple, 3) norms around men’s 
toughness and avoidance of help-seeking, and 4). Norms around women’s 
primary responsibility as family caretaker.31 
 
b. Ohio Opioid Project 
 
The Ohio Opioid Project (OHOP) is a part of the National Rural Opioid 
Initiative and is currently being conducted by researchers at the Ohio State 
University. This multi-year, multi-site study aims to understand community and 
stakeholder perspectives of injection drug use and map and surveille drug policy. 
OHOP began recruiting participants for IDIs in June of 2018. To be considered 
eligible for the study, participants had to be residents of Scioto, Pike, or Jackson 
counties and have injected drugs within the 30 days prior to their interview or 
used opioids in any form. A portion of those interviewed would be women with 
young children who had experience with Neonatal Abstinence Syndrome, and a 
portion would be people who had recently transitioned to injection drug use 





a. Data collection 
 
OHOP data used in this analysis were collected from March through 
November 2019. Participants came from all three eligible counties: Scioto, Pike, 
and Jackson. Data analysis began in January 2020.  
OHOP participants were required to complete a survey upon enrollment 
that asked about demographics, drug use, injection risk behavior, sexual risk 
behavior, substance use disorder treatment, and attitudes around issues such as 
gender equity.  A short series of six GEMS questions were built into this initial 
participant survey, all of which were considered “gender inequitable.” The exact 
wording and response options for the GEMS statements is available in table 1. 
Because each statement on the OHOP survey is gender inequitable, there was no 
need for reverse-coding for the gender equitable statements. 
As previously mentioned, the past GEMS have drawn from domains 
commonly observed around gender norms. The GEMS questions embedded in 
the OHOP survey correspond to the domains outlined in Pulerwitz et al., 2007 
because the 2019 paper had not been published when the OHOP survey was 
developed. The domain that each question belongs to can be seen in table 1, in 








Table 1: Embedded GEMS statements in OHOP initial survey 
Number Statement Response Choices Domain 
1 A woman should tolerate 
violence in order to keep 
her family together. 
[0] Do not agree 






2 A man should have the final 
word about decisions in his 
home. 
[0] Do not agree 
[1] Partially agree 
[2] Agree 
Domestic work 
and caring for 
children 
3 It is a woman’s 
responsibility to avoid 
getting pregnant. 
[0] Do not agree 






4 A real man produces a male 
child. 
[0] Do not agree 
[1] Partially agree 
[2] Agree 
 
5 A woman who has sex 
before she marries does 
not deserve respect.  
[0] Do not agree 





6 It disgusts me when I see a 
man acting like a woman.  
[0] Do not agree 





with other men 
Exact wording and response options for GEMS statements as written in the 
OHOP initial survey.  
 
b. Data analysis 
 
Chi-squared statistical tests were run to test the association of gender 
and GEMS score. Gender was dichotomized, so the three observations that 
indicated gender as “other” were excluded from the analysis. Both the aggregate 
GEMS score and individual GEMS statement scores were tested against gender.  
Poisson regressions were run to analyze the relationship between gender 
norms and injection behavior. Negative log binomial regressions were used 
  
initially, but we switched to Poisson in order to fix convergence issues. Aggregate 
GEMS score was calculated by summing the value of the six individual GEMS 
questions. A binary GEMS score variable was created by categorizing the scores 
as being either equal to or below the overall median GEMS score of 2 or greater 
than the overall median. A second binary GEMS score variable was produced to 
categorize scores as either being completely equitable or not completely 
equitable. A score of zero was labeled completely equitable, while a score from 
1-12 was labeled not completely equitable. Models were created for injection 
risk behavior by each individual GEMS statement, the aggregate GEMS score, 
and both binary GEMS score variables.  
 
IV. Results 
a. Study sample summary 
 
Data was received from 261 OHOP participants. Three observations were 
dropped due to low gender category response in order to preserve the validity of 
the statistical analyses. Data from 258 participants (n=258) was used in the final 
analysis. The sample was 50% female, and 74% of the overall sample had at least 
a high school diploma or GED. The modal age group for this sample was the 25-






       Table 2: Demographics of OHOP participants as of 3/3/2020 
 Demographics 
Variable Frequency (N) Percent 
Cumulative 
Percent 
GENDER    
Female 130 50 50 
Male 128 50 100 
AGE    
18-24 10 4 4 
25-34 84 33 36 
35-44 82 32 68 
45-54 63 24 93 
55-64 17 7 99 
65+ 2 1 100 
EDUCATION    
Less than high school 78 30 44 
High school diploma or 
GED 114 44 89 
Some college 46 18 106 
Associates degree, 
trade or technical 
school 19 7 114 
Bachelor degree, other 
4 year college degree 
or more 1 0 114 
Total 258 100 100 
 
 
   
 
b. Overall GEMS score by gender 
 
On the cumulative GEMS score range of zero to 12, 12 being the most 
inequitable and zero being the most equitable, the modal score for men was 2 
and the modal score for women was 0. Despite the difference in modal 
cumulative scores, this was not significant; scores were relatively low for both 
genders, which may suggest higher overall levels of equitable gender norms in 
  
rural Ohio than previously thought. The modal GEMS score for the sample as a 
whole was 0. It is worth noting that seven participants had a cumulative GEMS 
score of 12, six of which were women.  
 




 Higher scores indicate less equitable gender norms while a score of zero 




c. Individual GEMS statements 
 
As previously stated, the GEMS statements that were selected for the 
OHOP initial survey drew from five subsets of questions that focus on specific 
gender norms.  
Individual chi-squared tests showed that women were statistically more 
likely to agree with the statement, “A woman should tolerate violence in order 
to keep her family together” (p=0.01). This GEMS statement falls under the 

















Aggregate GEMS score by gender
Men Women Total
  
Appalachian women’s commitment to their families rather than their tolerance 
of violence. Women were also statistically more likely to agree that, “It is a 
woman’s responsibility to avoid getting pregnant” (p=0.01). This statement falls 
under the domain of, “reproductive health and disease prevention,” which could 
have implications for reproductive health outcomes beyond pregnancy. 
Additionally, men were statistically more likely to agree that, “It disgusts [them] 
when [they] see a man acting like a woman” (p=0.02). This statement falls under 
the domain of “homosexuality and close relationships with other men”, which, 
while certainly indicative of homophobia, may also provide insight into societal 
pressure to appear traditionally masculine. There were no significant 
associations between gender and the remaining three individual GEMS 
statements.   
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d. GEMS score and injection risk behavior 
 
An OHOP question asking the number of times a participant had used a 
syringe they know was used by someone else in the past 30 days was used to 
analyze injection risk behavior. Because transmission of HCV or HIV is possible 
after a single injection with a used syringe, the results were dichotomized into, 0) 
never sharing syringes in the past 30 days, or 1) sharing at least once in the past 
30 days.32  
 The binary injection risk variable was then run in Poisson regression 
models against GEMS scores with GEMS scores categorized in three separate 
ways: 1) overall GEMS score, as used in the chi-squared tests, 2) dichotomized 
into being equal to or less than the median GEMS score of 2 or greater than the 
median, and 3) a completely equitable score of zero or a score of at least 1.  
 The covariates of employment status and age were controlled for in final 
analyses. Employment status is a marker of one’s socioeconomic status and 
personal liberty—both of which may impact injection behavior and gender 
norms—and was controlled for by dichotomizing participant’s major source of 
income into being either, 1) from a full or part-time job, or 2) from something 
other than a full or part-time job.33 Age was also controlled for, as we know that 
different generations may hold certain beliefs in regards to gender norms, as 
well as different injection risk behaviors. Age was dichotomized into being equal 
to or less than the median age of 39 or being above the median age of 39.34  
  
 In models using the first categorization of the GEMS score, i.e. a scale 
from zero to 12, the mean estimate for both genders combined was 1.00 (95% 
CI: 0.59, 1.7). When broken down by gender, the mean estimate for men was 
1.49 (95% CI: 0.36, 6.13) and the mean estimate for women was 0.92 (95% CI: 
0.54, 1.58). These results are not significant in terms of injection risk behaviors 
by GEMS scores; however, it is worth noting that the incidence rate ratio for men 
is higher than that of the women.  
 When models were run with the other categorizations of GEMS score—
dichotomized into being greater than or equal to or less than the mean score, 
and then dichotomized as being equal to zero or greater than zero—the same 
trend was observed.  The mean estimates were always highest for men and 
lowest for women, with the overall mean estimates for the genders combined 
falling in the middle. Full results with the 95% confidence intervals are available 
in Table 2. 
  





 95% confidence interval. Adjusted for employment status and age.  
 
Men Women Men Women
GEMS score
Original GEMS 
categorization i.e., 0-12 1.5; (0.36, 6.3) 0.96; (0.57, 1.62) 1.5; (0.36, 6.13) 0.92; (0.54, 1.58)
Dichotomized 
GEMS score by 
median i.e., 2>=x>2 1.51; (0.9, 2.55) 1.05; (0.62, 1.78) 1.56; (0.92, 2.65) 1.03; (0.6, 1.74)
Dichotomized 
GEMS score as 
completely 
equitable or not i.e., x=0 or x>0 1.2; (0.63, 2.26) 0.83; (0.49, 1.42) 1.19; (0.63, 2.25) 0.84; (0.49, 1.44)
Unadjusted IRR Adjusted IRR
  
e. Individual GEMS statements 
 
Poisson regression models were also run to test participant’s scores for 
individual GEMS statements against injection risk behavior. Trends were seen for 
the first, third, and sixth GEMS statements, referring to violence against women, 
pregnancy prevention, and homophobia, respectively. Three models were run 
for each statement, one predicting a GEMS score of “1”, one predicting a GEMS 
score of “2”, and one with the GEMS statement dichotomized into either 
completely equitable (score of 0) or not (score of one or above).  
When the first GEMS statement as seen in Table 1 was tested by gender 
via chi-squared tests, we saw that women were significantly more likely to agree 
with the statement. When tested against syringe sharing and categorized by 
gender, a similar—but not significant—trend was seen in the incidence rate ratio 
(IRR); the IRR for the women was slightly higher than men’s IRR in all models. 
Similar models were run in reference to the third and sixth GEMS 
statement, which has to do with views on whose responsibility it is to prevent 
pregnancies and homophobia, respectively. The exact wording of each 
statement can be found in Table 1. When comparing participants’ GEMS scores 
for this individual statement by their gender, men were significantly more likely 
to agree with the sixth statement, while women were more likely to agree with 
the third. In all of these models, regardless of which way the GEMS score was 
categorized, the same trend was observed: the IRR for men was slightly higher 
than the IRR for the women. However, this difference was not significant. The 
  
trend with GEMS statement three is especially interesting and stands out 
amongst the other GEMS statements; it is specifically asking about opinions on 
health responsibility. Because women were significantly more likely to agree that 
pregnancy prevention was their responsibility, it is possible that sense of 
autonomy could be expressed in injection behaviors, for example, having slightly 




Results from this analysis suggests that, while gender norms may not be 
completely equitable in Appalachia, the discrepancies may not present themselves in 
expected ways. Poisson distribution models do not show significant associations 
between GEMS scores and syringe sharing, but they do reveal interesting patterns in 
specific gender norm domains. However, chi-squared results did show significant 
associations between individual GEMS statements and gender. 
The original reasoning behind our hypothesis was that PWID with more 
equitable gender norms may be more aware of injection risk behaviors that could 
potentially impact their partners’ health, whereas PWID with less equitable gender 
norms may not be as concerned for their partners’ health and safety. After analyzing 
study data, this hypothesis is not supported. GEMS scores were not directly associated 
with syringe sharing, but when the GEMS was dissected into individual statements, 
different patterns were visible. This may have something to do with the acceptability 
and relatability of the statements themselves. For example, the statement, “A real man 
produces a real child” may still be held in some areas, but the study data suggests that it 
  
is not true in Appalachia Ohio. It is possible that a GEMS scale consisting of different 
statements may return different results. 
Many previous studies have shown that a woman’s risk for HCV and other 
bloodborne diseases is elevated when she requires help injecting from a partner.20,21 
Similar results can be seen when examining who controls injection equipment such as 
cookers and cotton.23 In southern Ohio, however, it is possible that those issues may not 
as big of a barrier as they are in other areas of the county. With the rise of pill mills and 
the subsequent opioid epidemic having its roots in Appalachia, it is possible that women 
who inject drugs do not have to rely on male partners to acquire, prepare, and inject 
substances due to the availability of drugs and their widespread use among both men 
and women. 
In conclusion, while gender norms may not have the anticipated effect on 
injection risk behaviors as hypothesized at the beginning of this study, there is certainly 
still something to be learned. As higher levels of gender inequity within gender norms 
appear to be connected to injection risk behavior in some way, the underlying question 
of why that is must still be answered.  Future research attempting to answer this 
question may find that gender norms focusing on violence, reproductive responsibility, 
and homophobia show the clearest associations. However, this study has many 
limitations. It is important to remember that this sample came entirely from southern 
Ohio, a region officially designated as Appalachian. Additionally, the GEMS scale is a 
relatively new measurement tool, and it is likely that many iterations will need to be 
tried before the most culturally appropriate and accurate version is found. It is worth 
  
noting that the original GEMS scale used abroad consisted of 20+ statements, while the 
OHOP survey only included six. Additionally, all six of these statements are considered 
“gender-inequitable.” Future research may use different variations of the GEMS scale by 
including both gender equitable and gender inequitable statements. Additionally, there 
may be other risk behaviors that display one’s gender norms more clearly than syringe 
sharing does. Future research could consider examining results like overdoses, help 
injecting, or equipment sharing. 
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